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-------------------------------------------------- First changed part -----------------------------------------------------------------------

3.2.2.103
Speech Codec List

	1. 8
	2. 7
	3. 6
	4. 5
	5. 4
	6. 3
	7. 2
	8. 1
	

	9. Element identifier
	octet 1

	10. Length
	octet 2

	11. Speech Codec Element 1
	octet 3-(3+m)

	12. Speech Codec Element n
	octet p-(p+k)


The length indicator (octet 2) is a binary number indicating the absolute length of the contents after the length indicator. The length depends on the number and type of Speech Codec Elements to be included. The minimum length of Speech Codec Elements is 1 octet and the maximum length is 27 octets. Maximum number of codec types is 9. 

The coding of one “Speech Codec Element” is in general:

	8
	7
	6
	5
	4
	3
	2
	1
	

	FI
	PI
	PT
	TF
	Codec Type
	octet z           m

	Extended Codec Type
	octet z+1       c

	Configuration
	octet z+2       c

	Configuration
	octet z+3       c



The “Codec Type” field specifies the Codec Type for the radio interface. It may contain a certain 3GPP Speech Codec Type directly (see below) or it may contain the so called “Codec Extension” = 0xFh, in which case the real Codec Type follows in the next octet as “Extended Codec Type”. This extension mechanism is necessary in order to allow more than 16 different Codec Types in future. None, one or two “Configuration” octets may follow after the “(Extended) Codec Type” octet, depending on the specified Codec Type.  Each Codec Type is in addition associated with 4 bits to specify the A-Interface Type and the transcoder resource location (FI = “full IP”, PI = “PCM over IP”, PT = “PCM over TDM”, TF = “TFO Flag”). 

In order to support also Circuit Switched Data and Fax services a so called “CSData Codec” is used, see below.

This Information Element is used for “Codec List (BSS Supported)” and “Codec List (MSC Preferred)”.

Each Speech Codec Element in a Speech Codec List contains a Codec Type, supported on the radio interface by the BSS (in the “Codec List (BSS Supported)”) or preferred (on the radio interface) by the MSC (in the “Codec List (MSC Preferred)”). 

The “Codec List (BSS Supported)” contains all the codecs for which the BSS wants to indicate support, not depending on the “Codec List (MSC Preferred)” and the MS capabilities. The “Codec List (BSS Supported)” is not in priority order and may include any number of Codec Types and any number of Codec Configurations per Codec Type and any A-Interface Type per Codec Type. The same Codec Type can be listed more than once, e.g. for AMR Codec Types, to indicate TFO/TrFO support for some combinations of AMR configurations and A-Interface Types only. The mandatory GSM_FR may be excluded from the list (e.g. in overload conditions, when half rate Codecs are preferred). 

The “Codec List (MSC Preferred)” contains all the codecs for which the MSC wants to indicate support, by taking into account BSS and MS capabilities as well. The “Codec List (MSC Preferred)” may include codecs that are not included in the “Codec List (BSS Supported)”. The “Codec List (MSC Preferred)” shall not include codecs that are not supported by the MS. The codecs in the “Codec List (MSC Preferred)” shall be listed in priority order as set by the MSC, with the most preferred Codec Type first (e.g. the one that may enable TrFO or TFO). The “Codec List (MSC Preferred)” may contain any number of Codec Types and any number of Codec Configurations per Codec Type and any A-Interface Type per Codec Type. If more than one A-Interface Type is indicated for one Codec Type, then FI has higher priority than PI and this has higher priority than PT, see below. The same Codec Type can be listed more than once, e.g. it can be included at the top of the list (most preferred Codec Type) with one Codec Configuration or A-interface type only, and then with all the possible configurations further down in the list.  If there are no common codecs between Codec List (BSS Supported) and the codecs supported by MS, then GSM-FR shall always be included in the Codec List (MSC Preferred) as a default option.
For true Speech Codec Types (not the CSData Codec Type) these four bits have the following meaning for the A-Interface Type:
FI indicates Full IP

‘1’ means:
AoIP with compressed speech via RTP/UDP/IP is supported by the BSS (in the “Codec List (BSS Supported)”) or preferred by the MSC (in the “Codec List (MSC Preferred)”) for this Codec Type. A Transcoder Resource is not necessary in BSS.

‘0’ means:
Compressed speech via RTP/UDP/IP is not supported by the BSS or not preferred by the MSC for this Codec Type.

PI indicates PCMoIP
‘1’ means:
Transport of PCM over A-Interface via RTP/UDP/IP is supported by the BSS (i.e. a Transcoder Resource may be located in BSS) or preferred by the MSC (i.e. a Transcoder Resource needs to be located in BSS) for this (radio) Codec Type.

‘0’ means:
PCM over A interface with IP as transport is not supported by the BSS or not preferred by the MSC for this Codec Type

PT indicates PCMoTDM
‘1’ means:
Transport of PCM over A-Interface via TDM is supported by the BSS (i.e. a Transcoder Resource may be located in BSS) or preferred by the MSC (i.e. a Transcoder Resource needs to be located in BSS) for this (radio) Codec Type.

‘0’ means:
PCM over A-Interface with TDM as transport is not supported by the BSS or not preferred by the MSC for this Codec Type.

TF indicates TFO support

‘1’ means:
TFO supported by the BSS or TFO support is preferred by the MSC for this Codec Type

‘0’ means:
TFO is not supported by the BSS or TFO support is not preferred by the MSC for this Codec Type

The TF bit is valid only if either the PI or the PT bit are set to ‘1’ and indicates whether the sender supports the TFO functionality for the corresponding call. TF bits in the “Codec List (MSC Preferred)” do not mandate the establishment of TFO, which may only be performed through in-band TFO procedures.

For the CSData Codec Type these four bits have the following meaning for the A-Interface Type :

FI is undefined and reserved for future use. It is coded with zero.

PI indicates CSDoIP
‘1’ means: 
Transport of Circuit Switched Data over the A-Interface via RTP/UDP/IP is supported by the BSS 

or preferred by the MSC. The Rate Adaptation Ressource needs to be located in BSS for this.

‘0’ means:
Transport of Circuit Switched Data over A interface via RTP/UDP/IP is not supported by the BSS 

or not preferred by the MSC.

PT indicates CSDoTDM

‘1’ means: 
Transport of Circuit Switched Data over the A-Interface via TDM is supported by the BSS 

or preferred by the MSC. The Rate Adaptation Ressource needs to be located in BSS for this.


‘0’ means:
Transport of Circuit Switched Data over A interface via TDM is not supported by the BSS 

or not preferred by the MSC.

TF is undefined and reserved for future use. It is coded with zero.

The coding of Speech Codec Element for GSM_FR, GSM_HR or GSM_EFR:

	8
	7
	6
	5
	4
	3
	2
	1
	

	FI
	PI
	PT
	TF
	Codec Type 
(GSM_FR or 
GSM_HR or
GSM_EFR)
	octet x


The Codec Type:

GSM_FR is coded ‘0000’.

GSM_HR is coded ‘0001’. 

GSM_EFR is coded ‘0010’.

The coding of Speech Codec Element for FR_AMR, HR_AMR and OHR_AMR:

	8
	7
	6
	5
	4
	3
	2
	1
	

	FI
	PI
	PT
	TF
	Codec Type 
(FR_AMR or
HR_AMR or
OHR_AMR)
	octet y

	S7
	S6
	S5
	S4
	S3
	S2
	S1
	S0
	octet y+1

	S15
	S14
	S13
	S12
	S11
	S10
	S9
	S8
	octet y+2


The Codec Type and the Codec Configuration:

S0 – S15 indicates the supported Codec Configurations (Config-NB-Code) by the BSS or preferred Codec Configurations by the MSC, see TS 28.062, Table 7.11.3.1.3-2: Preferred Configurations for the Adaptive Multi-Rate Codec Types.

NOTE:
One of these Codec Configurations, “Config-NB-Code 1” = S1, is recommended for TrFO. 

If AMR-NB is supported for compressed speech on the A-Interface, then Config-NB-Code 1should be supported by BSS and Core Network to guarantee interoperation. The other preferred AMR-NB Configurations (Config-NB-Code 0, 2..15) are optional.


FR_AMR is coded ‘0011’. 
S11, S13 and S15 are reserved and coded with zeroes.  

HR_AMR is coded ‘0100’. 
S6 - S7 and S11 – S15 are reserved and coded with zeroes. 

OHR_AMR is coded ‘1011’. 
S11, S13 and S15 are reserved and coded with zeroes.  

The coding of Speech Codec Element for FR_AMR-WB, OFR_AMR-WB and OHR_AMR-WB:

	8
	7
	6
	5
	4
	3
	2
	1
	

	FI
	PI
	PT
	TF
	Codec Type 
(FR_AMR-WB or OFR_AMR-WB or OHR_AMR-WB)
	octet z

	S7
	S6
	S5
	S4
	S3
	S2
	S1
	S0
	octet z+1


The Codec Type and the Codec Configuration:

S0 – S7 indicates the supported Allowed Codec Configuration (Config-WB-Code) by the BSS or preferred Allowed Codec Configurations by the MSC, see TS 26.103, Table 5.7-1: Allowed Configurations for the Adaptive Multi-Rate – Wideband Codec Types. 

If AMR-WB is supported, Config-WB-Code 0 shall be supported (as stated in TS 26.103). The others, Config-WB-Code 2 and 4 are optional.

FR_AMR-WB is coded ‘1001’.  
S0 is set to ‘1’. S1 - S7 are reserved and coded with zeroes.

OFR_AMR-WB is coded ‘1100’.  
S0, S2, S4 indicates the supported Codec Configurations. S1, S3, S5, S6, S7 are reserved and coded with zeroes.

OHR_AMR-WB is coded ‘1101’.  
S0 is set to ‘1’. S1 - S7 are reserved and coded with zeroes.

The coding of Speech Codec Element for the CSData Codec Type is:

	8
	7
	6
	5
	4
	3
	2
	1
	

	-
	PI
	PT
	-
	0xFh
	octet y

	Extended Codec Type (CSData)
	octet y+1

	R2
	R3
	spare
	octet y+2


The Codec Type and the Codec Configuration:

In order to reduce data loss caused by single or double lost RTP packets in IP transport, several redundant (i.e. repeated) data blocks may be packed into one RTP packet after this redundancy has been negotiated between BSS and MSC. “Redundancy Level” is a bitmap indicating the values of the redundancy level related to the RTP packet. “Redundancy Level” could be considered as the Configuration of CSData Codec Type. This octet is always included (even if PI = 0),  although Redundancy Level is not defined for the legacy A-Interface (PT = 1).

R2 and R3 indicate the support of the Redundancy Level 2 (optional) and 3 (optional), while support of Redundancy Level 1 (one data block is contained in one RTP packet, i.e., no redundancy is used) is mandatory. The redundancy levels are not depending on each other, it is for example allowed to support redundancy level 1 and 3 without supporting redundancy level 2.

R2 indicates Redundancy Level = 2 (two successive data blocks are contained in one RTP packet):
‘1’ means:
Redundancy Level = 2 is supported;

‘0’ means:
Redundancy Level = 2 is not supported.

R3 indicates Redundancy Level = 3 (three successive data blocks are contained in one RTP packet):
‘1’ means:
Redundancy Level = 3 is supported;

‘0’ means:
Redundancy Level = 3 is not supported.

In Codec List (BSS Supported) and Codec List (MSC Preferred) more than one of these A-Interface Types and Redundancy Levels may be flagged to allow an open negotiation and to restrict the negotiation as far as necessary. But in “Speech Codec (Used)”, “Speech Codec (Chosen)” and “Speech Codec (MSC Chosen)”exactly one A-Interface Type and exactly one Redundancy Level shall be specified. Redundancy Level 1 is specified by flagging neither R2 nor R3.

The existing “Channel Type” IE contains all the other parameters for fax and data calls. This Channel Type IE and the CSData Codec Type shall contain consistent data.

Spare bits are reserved and coded with zeroes.
CSData is coded with 0xFDh or ‘1111 1101’ (see also TS 26.103).
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